Generation of a Stand-Alone Tryptophan Synthase α-Subunit by Mimicking an Evolutionary Blueprint.
The αββα tryptophan synthase (TS), which is part of primary metabolism, is a paradigm for allosteric communication in multienzyme complexes. In particular, the intrinsically low catalytic activity of the α-subunit TrpA is stimulated several hundredfold through the interaction with the β-subunit TrpB1. The BX1 protein from Zea mays (zmBX1), which is part of secondary metabolism, catalyzes the same reaction as that of its homologue TrpA, but with high activity in the absence of an interaction partner. The intrinsic activity of TrpA can be significantly increased through the exchange of several active-site loop residues, which mimic the corresponding loop in zmBX1. The subsequent identification of activating amino acids in the generated "stand-alone" TrpA contributes to an understanding of allostery in TS. Moreover, findings suggest an evolutionary trajectory that describes the transition from a primary metabolic enzyme regulated by an interaction partner to a self-reliant, stand-alone, secondary metabolic enzyme.